New series of fused pyrazolopyridines: Synthesis, molecular modeling, antimicrobial, antiquorum-sensing and antitumor activities.
New series of fused pyrazolopyridines were prepared and assessed for antimicrobial, antiquorum-sensing and antitumor activities. Antimicrobial evaluation toward selected Gram-positive bacteria, Gram-negative bacteria and fungi indicated that 5-phenylpyrazolopyridotriazinone 4a has good and broad-spectrum antimicrobial activity. In addition, 5-(4-chlorophenyl)pyrazolopyridotriazinone 4b and 5-(4-(dimethylamino)phenyl)pyrazolopyridotriazinone 4c exhibited good activity against the selected Gram-positive bacteria and A. fumigatus, whereas 5-amino-4-phenylpyrazolopyridopyrimidine 6a demonstrated good activity against B. cereus and P. aeruginosa. Furthermore, 6-amino-5-imino-4-phenylpyrazolopyridopyrimidine 7a and 6-amino-4-(4-chlorophenyl)-5-iminopyrazolopyridopyrimidine 7b demonstrated promising activity against the tested Gram-negative bacteria and fungi, and moderate activity against Gram-positive bacteria. Antiquorum-sensing screening over C. violaceum illustrated that 4a, 6a and 7a-c have strong activity. In vitro antiproliferative assessment of the new derivatives against HepG2, HCT-116 and MCF-7 cancer cells revealed that 7a is the most active analog against all tested cell lines. Likewise, 3,7-dimethyl-4-phenylpyrazolopyridopyrimidinone 2a and 6-amino-4-(4-chlorophenyl)-5-iminopyrazolopyridopyrimidine 7b manifested strong activity against all examined cell lines. In vivo antitumor testing of 2a, 7a and 7b against EAC cells in mice indicated that 7a has the highest activity. Cytotoxicity toward WI38 and WISH normal cells was also assessed and results assured that all of the investigated analogs have lower cytotoxicity than doxorubicin. DNA-binding affinity and topoisomerase IIβ inhibitory activity were evaluated, and results revealed that 5b, 7a and 7b bind strongly to DNA; in addition, 2a, 4a, 7a and 7b manifested higher topoisomerase IIβ inhibitory activity than that of doxorubicin. Analogs 5b, 7a and 7b were docked into topoisomerase IIβ, and results indicated that 7a and 7b have the highest binding affinity toward topoisomerase IIβ. In silico simulation studies referred that most of the new analogs comply with the optimum needs for good oral absorption. Also, computational carcinogenicity evaluation was predicted.